Background -Obstructive sleep apnoea, and possibly snoring, are associated with a poorly understood increase in cardiovascular mortality which may be explained by their effects on systemic blood pressure during sleep. This study compares changes in mean blood pressure during obstructive sleep apnoea and snoring without apnoeas with those in matched control subjects during non-REM sleep. Methods -Eighteen men with obstructive sleep apnoea, 16 men who snored without apnoeas, and 34 control subjects matched for age, sex, obesity, smoking, and alcohol intake were studied. During polysomnography non-invasive mean blood pressure (Finapres) was recorded from each cardiac cycle during non-REM sleep and averaged over a 10 minute period. This was compared with the blood pressure during 10 minutes before sleep onset. The changes in the patients' sleeping blood pressure were compared with those in their individually matched control subjects. Results-Compared with the control subjects the change in mean (SD) arterial blood pressure between being awake and asleep was higher during obstructive sleep apnoea (+ 6'5 (9) mm Hg v -2 (6'5), difference 8 5 (11)), and the rise from wakefulness to sleep in the obstructive sleep apnoea group was itself significant. The average mean arterial pressure was not raised in those who snored without apnoeas compared with either the control subjects or during wakefulness. Conclusions -Average mean arterial pressure is higher during obstructive sleep apnoea than it is during wakefulness, while normal subjects show a fall in blood pressure at sleep onset. This sleep related rise in blood pressure may contribute to the excess cardiovascular morbidity and mortality experienced by patients with this condition. (Thorax 1994; 49:335-339) Partial pharyngeal collapse during sleep causes snoring. Complete collapse causes asphyxia and leads to recurrent arousal -obstructive sleep apnoea. Approximately 17% of British men snore, and about one in 300 have severe obstructive sleep apnoea.' Compared with the normal population patients with obstructive sleep apnoea have an increased risk of cardiovascular disease2" which is often ascribed to a higher daytime blood pressure. However, the relation between snoring, sleep apnoea, and a higher daytime blood pressure can be explained by confounding variables, and may not be a direct result of the respiratory disturbance during sleep.' During the night there are known to be repetitive rises in night time blood pressure during obstructive sleep apnoeal which produce a considerable disturbance from the normal sleeping pattern. 8 The overall effects of these night time changes have not been compared with well matched controls, and it is therefore unclear whether they just represent an increase in variability about a normal average or whether the blood pressure rises overall.
A study was performed using a non-invasive monitoring system to quantify the changes in mean blood pressure that occur during obstructive sleep apnoea and snoring without apnoeas, and the results were compared with those from well matched control subjects.
Methods

SUBJECTS
Eighteen men were drawn from 23 sequential cases starting treatment for symptomatic, sleep study proven, obstructive sleep apnoea, and 16 men with documented snoring were drawn from two sources: 10 were hospital referrals who had been shown to snore without apnoea during a previous sleep study, and six were from a prevalence study of snoring and sleep apnoea in the normal community' and had their snoring confirmed with two overnight domiciliary tape recordings. At least three weeks elapsed between these diagnostic sleep studies and entry into this study.
Each of the patients with obstructive sleep apnoea and the snorers was individually matched with a normal control who was found by a computer search of the records of over 3900 men attending three general practices. An adequate match was established when a subject/control pair had similar ages ± 10%, body mass indices + 15%, smoking (smoker/ non-smoker), and alcohol intakes (> or < 40 g alcohol per day). If, during a subsequent polysomnogram, a potential control for an obstructive sleep apnoea patient had more than five >4% dips in arterial oxygen saturation per hour of sleep, or a control for a snoring subject was shown to snore, another matching subject Snoring and obstructive sleep apnoea are associated with obesity, smoking, and raised alcohol intake,'2 and some of these variables correlate with blood pressure.'314 In this study control subjects were matched for these confounding variables so that the effects of snoring and obstructive sleep apnoea could be examined in isolation. This proved difficult, and over 3900 records from general practice had to be searched to find the final 34 2) and this is unsuited to intermittent cuff measurement. During obstructive sleep apnoea blood pressure can vary by more than 50 mm Hg over 10-15 seconds after each apnoea (approximately once a minute). Intermittent cuff readings which take half a minute to complete are a poor way of documenting such changes. Secondly, ambulatory blood pressure systems deliver an arousing stimulus during their measurement cycle. Arousal from sleep in response to this stimulus will halt obstructive sleep apnoea and so immediately change the sleeping blood pressure profile. Thirdly, the process of such arousal itself disturbs blood pressure, and it has been suggested this may distort night time ambulatory blood pressure recordings.25 Finally, the blood pressure abnormality quantified in this study was emphasised by deliberately selecting periods of continuous obstructive sleep apnoea. Patients with moderate obstructive sleep apnoea will have periods of sleep undisturbed by apnoeas, and ambulatory cuff recordings during these periods would dilute the effect of the sleep apnoea.
One possible confounding explanation for the apparent rise at sleep onset might be that some of the patients with obstructive sleep apnoea had an unusually low blood pressure 
